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1922.3 PROBLEMS AND SOLUTIONS. 85 

Let e = the angular motion of the instantaneous axis on the plane; this is the angular 
motion about the line (to) which is normal to the incUned plane and passes through the vertex of 
the cone. A plane perpendicular to the incUned plane includes this normal, the instantaneous 
axis (a,), the axis of the cone, and a perpendicular (p) to the axis of the cone. The angle between 
n and p is a and between a,- and p is ir/2 + «• The components of and w about p are 6 cos a and 
a cos (x/2 + a) = — 0) sin a, but these denote the same motion; then 

cos a = — a sin a or co = — S cot a. (6) 

Now the moment of the external forces about the instantaneous axis 

= L cos X + ilf cos (1 + AT cos v; (7) 

also 

= imgh sin a sin /3 sin (8) 

^ being the inclination of the plane. 

Substituting (4) in (3) and differentiating, we ha,ve 

coi = sin a:(cos ^- ^ + sin p- ■^), coz = sin a(— sin ^- ^ + cos (fv), and clj = oosa-'ip, (9) 

Now put the values given by (3), (5), (9) in (1), and we have the values of L, M, N; and 
using these, with (2), (7) and (8), we have the single equation of motion 

;5j7 (6 + tan^ a)h^ sin^ a-'<p = —r- gh Bin a sin sin 0. (10) 

Now from (4) and (6), 

e^-i^^l^^^e. (U) 

h 1 + 5 cos^ a 
If be so small that may displace sin 0, we have the required time of oscillation 



= 2x4 



+ 5 cos^ a h 



« 5 sin /? cos a g 
Also solved by F. L. Wilmer, and discussed by C. H. Eckart. 

2820 [1920, 134]. Proposed by C. B. haldeman, Ross, Ohio. 

Given one angle and the radii of the inscribed and circumscribed circles, to construct the 
triangle geometrically. 

Solution by A. V. Richardson, Bishop's College, Lennoxville, Quebec. 

With the usual notation, A, B, r are given. Draw a circle of radius B, and let KB be any 
diameter; (The reader is requested to draw the figure). Make the angle, BKC = A. Draw 
XY parallel to EC and at a distance r from it on the same side as K. Bisect the arc BC at V, 
and let the circle, center V, radius VC, cut XY at / and /'. 

These points will be the incenters for the two (symmetrical) solutions. Let YI meet the 
circle again in A. Then ^BC is the required triangle. To show this, it is only necessary to 
prove that the straight line CI bisects the angle C. Since VI = VC, Z VIC = / VCI. But 
/ VIC = (A/2) + z ICA and Z VCI = {AI2) + Z BCI. Hence z ICA = z BCI and / is 
the intersection of two bisectors of the angles of the triangle ABC. 

Also solved by L. C. Mathewson, H. L. Olson, Arthur Pelletier, J. B. 
Reynolds, Joseph Rosenbaum, C. N. Schmall, and the Proposer. 

2829 [1920, 226]. Proposed by E. S. PALMEB, New Haven, Conn. 

Given a set of arbitrary pairs of positive integers (op, 5p), (p = 1, 2, •••,»): (a) Is it always 
possible to find a set of positive integers fcp, (p = 1, 2, • • • , to) such that 

fcpaj, + kpbp > 2 fcr^n (P = 1> 2, 3, • • •, to). 
r=l 

(5) If or when possible, show how to find kp. 



